Understanding HIV protease: can it be translated into effective therapy against AIDS?
The protease of human immunodeficiency virus (HIV) has been extensively studied. The structure and function relationships of this protease and its role in HIV life cycle is well known. We have use recombinant HIV protease and mutagenesis technology to study HIV protease and compare it to the eukaryotic aspartic proteases. When putative active-site hydrogen bonds are placed in the HIV protease, the pKa values of two active-site groups are only slightly downshifted. Corresponding removal of these H-bonds from the active sites of pepsin and rhizopuspepsin do not appreciably alter the active-site pKa values. The Kcat values are strongly decreased by these mutations. These observations suggest that the active-site H-bonds in HIV protease and other aspartic proteases control the rigidity of the catalytic apparatus but not the ionization of the active-site groups. A mechanism of catalysis by the HIV protease has been suggested based on kinetic and mutagenesis studies. The strategies involved in the development of HIV protease inhibitors are discussed. In spite of the pitfalls in each approach, it appears probable that a battery of inhibitors can be developed for the treatment of AIDS.